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SPECIFICATION 

i 

DEMENTIA INSPECTION APPARATUS, DEMENTIA INSPECTION SERVER, 
DEMENTIA INSPECTION CLIENT AND DEMENTIA INSPECTION SYSTEM 

TECHNICAL FIELD v 
[0001] 

The present invention relates to a dementia inspection 
apparatus, a dementia inspection system, a dementia inspection 
server anda dementia inspection client constituting the dementia 
inspection system. 
BACKGROUND ART 
[0002] 

We are in the 21st century, and a situation in which the 
graying and birth dearth proceed at the same time in Japanese 
society will continue. The number of senior citizens who need 
to have care is increased, and the number of age brackets who 
care such senior citizens is reduced. In such a situation, the 
care is a nationalistic important problem concerning health of 
senior citizens. 
[0003] 

Among them, the senile dementia is difficult problem to 
be solved because if the senile dementia proceeds to serious 
degree, it is impossible to recover, and large labor is required 
for taking care such person. Recent research makes it apparent 
that if a dementia patient carries out rehabilitation or training 
at relatively early or light stage, it is possible to recover 
or it is effective as safeguard. In view of such background, 
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it can sufficiently be expected that the needs for ready detection 

of senile dementia is increased. 

[0004] 

A frontal lobe of a brain controls the judgment function 
of a human, dementia can be classified variously depending upon 
the generation causes , and it is said that the most polular senile 
dementia (or obsolete dementia) is caused by f unci ton 
deterioration of the frontal lobe . It is known that a test which 
simultaneously requires several judgments is effective for 
inspecting the judgment made by the frontal lobe function. 
[0005] 

As one technique concerning the ready detection of the 
senile dementia, a dementia inspection apparatus, a dementia 
inspection system, a dementia inspection server and a dementia 
inspection client constituting the dementia inspection system 
which uses a dementia degree inspection chart requiring an answer 
in a style in which several kinds of judgments are required at 
the same time and correct or error can be determined objectively 
(e.g. , see JP-A No . 2002-143096 ) . 

DISCLOSURE OF THE INVENTION 
[0006] 

As one example of the dementia degree examining chart, 
the technique shown in Japanese Patent Application Laid-open 
(JP-A) No . 2002-143096 shows a dementia degree examining chart 
which corresponds both kan j i color discerning test and kana 
reading test. Here, the kanji color discerning test is a test 
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in which a list of kanjis respectively tinted with different 
colors and representing colors are shown to a subject, and the 
subject is allowed to determine whether the kanji and its color 
are matched or mismatched. The kana reading test is a test in 
which a subject is allowed read sentences all written in hiragana 
only, and the subject is allowed to simultaneously carry out 
two operations , i.e, an operation for picking up kana characters 
representing the sound of "a", *i", xx u", u e" and NX o" which are 
previously determined in the sentences, and an operation for 
understanding and memorizing contents of each sentence. 
[0007] 

Fig. 1 shows one example of the dementia degree examining 
chart used in the kanji color discerning test, and Fig. 2 shows 
one example of the dementia degree examining chart used in the 
kana reading test. 
[0008] 

Here, in the kanji color discerning test, distribution 
ability of one attention for judging whether the color meant 
by a kanji and the printed color of the kanji are matched or 
mismatched is evaluated. If the kanji color discerning test 
is compared with the kana reading test in which the distributing 
ability of two attentions for picking up kana characters from 
the indicated sentences and understanding and memorizing the 
contents of the sentences, there is a problem that the kanji 
color discerning test has lower difficulty level, and sevior 
evaluation result can not be obtained. 
[0009] 
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On the other hand, the kana reading test is a test which 
is inherent in Japanese language, and it is difficult to employ 
this test as an international test. For example, a test similar 
to the kana reading test is to be carried out , a sub j ect is allowed 
to carry out an operation for picking up predetermined characters 
such as alphabet from English sentences. It is known that the 
attention distribution ability which is exhibited by Japanese 
required for picking characters from Japanese sentences, and 
the attention distribution ability which is exhibited by English 
native speaker required for picking alphabet from predetermined 
English sentences are look like similar but actually very 
different from each other. That is, in such a test, it is 
difficult to obtain internationally common evaluation result. 
[0010] 

The present invention has been accomplished in view of 
the above circumstances, and it is an object of the invention 
to provide a dementia inspection apparatus , a dementia inspection 
system, a dementia inspection server and a dementia inspection 
client constituting the dementia inspection system, which are 
internationally effective for ready detection of initial symptom 
of senile dementia. 
[0011] 

To achieve the above ob j ect , the present inventionprovides 
a dementia inspection apparatus comprising: an answer obtaining 
section; and a dementia degree inspecting section, 

wherein the answer obtaining section obtains answers from 
a subject made within a predetermined answer time limit to each 
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of a first examination chart and a second examination chart, 
the first examination chart has inspection sentences in which 
a character group constituting a story including color words 
each representing color is tinted with plural colors such that 
individual color word has characters of the same color, requires 
a determination as to whether a color of characters constituting 
the color word is the same color as color represented by the 
color word, and requires an answer in a style capable of 
objectively determining whether the determination is correct 
or error , the second examination chart has a combination of plural 
questions concerning contents of the inspection sentences and 
plural answers which are prepared for each question and one of 
which is to be selected, and 

the dementia degree inspection section determines a 
dementia degree representing a degree of dementia of the subject 
based on the answers obtained by the answer obtaining section. 
[0012] 

According to the present invention, it is possible to 
obtain evaluation with respect to the attention distributing 
ability required to pick up color words representing colors from 
the inspection sentences by the first examination chart, and 
evaluation with respect to the attention distributing ability 
required to determine whether color represented by a color word 
and color of the color wordmatch with each other or not . Further , 
it is possible to obtain evaluation with respect to the attention 
distributing ability required to understand and memorize the 
contents of the inspection sentences by the second examination 
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chart. With this, it is possible to carry out a test having 
high difficulty level as compared with the above-described word 
color discerning test. 
[0013] 

The idea of the first examination chart can be applied 
to Japanese language of course, but also can be applied to other 
language such as English. 
[0014] 

For example, when the first examination chart is applied 
to Japanese language, it is required to determine whether color 
of a color kan j i in an inspection sentence including color kan j is 
representing colors and a color represented by that color kanji 
are the same, a chart is prepared in which answer is required 
in such a style that correct or error of the determination can 
be found objectively, thereby carrying out the test. When the 
first examination chart is applied to English, it is required 
to determine whether color of a color word in the inspection 
sentence including color word representing color is the same 
as color represented by the color word, a chart is prepared in 
which answer is required in such a style that correct or error 
of the determination can be found objectively, thereby carrying 
out the test. In this manner, even if plural subjects whose 
mother languages are different from each other are to receive 
the inspections, if first examination charts whose color words 
in the respective mother languages are colored are prepared, 
the subjects can be required to exhibit the same determining 
abilities. Thus, according to the first examination chart, it 
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is possible to carry out the internationally general inspection 

of dementia degree of subject. 

[0015] 

Here, in the dementia inspection apparatus of the present 
invention, it is preferable that the apparatus further comprises 
a first examination chart forming section, wherein the first 
examination chart forming section has plural kinds of inspection 
sentences tinted with colors in different coloring manners and 
selects one kind of inspection sentences from the plural kinds 
of inspection sentences as inspection sentences of the first 
examination chart, thereby forming the first examination chart . 
[0016] 

In the dementia inspection apparatus of the invention, 
it can be assumed that the same subject receives the test 
repeatedly. At that time, if the same subject repeatedly uses 
the same examination chart , there is a repetition learning effect 
in which the subject learns answers of the examination chart. 
Hence, according to the dementia inspection apparatus having 
the first examination chart forming section, for the same subject, 
a first examination chart which is different from that used in 
the last inspection is produced, thereby suppressing the 
repetition learning effect. 
[0017] 

In the dementia inspection apparatus, it is preferable 
that the apparatus further comprises comprising- a second 
examination chart forming section, the second examination chart 
forming section has plural kinds of question units each 
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comprising a combination of a question concerning a story 
represented by the inspection sentences and plural answers which 
are prepared for the question and which are to be selected, a 
predetermined number of question units are selected from the 
plural kinds of question units, thereby forming the second 
examination chart. 
[0018] 

If the apparatus has such a second examination chart 
forming section, it is possible to suppress the repetition 
learning effect of the subject with respect to the second 
examination chart. 
[0019] 

In the dementia inspection apparatus having the second 
examination chart forming section, it is preferable that 

the plural kinds of question units are associated with 
positions in the inspection sentences, 

the dementia inspection apparatus further comprises a 
sentence range detecting section which detects a range of the 
inspection sentences which a subject was able to read within 
a predetermined answer time limit with respect to the first 
examination chart , 

the second examination chart forming section selects a 
question unit associated with a position in the range detected 
by the sentence range detecting section in the inspection 
sentence, thereby forming the second examination chart. 
[0020] 

For example, there is a possibility that a subject can 
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not read off of the inspection sentences within in the 
predetermined answer time limit with respect to the first 
examination chart. In such a case, if a question concerning 
such a portion of the inspection sentences that the subject has 
not yet read is included in the second examination chart, since 
the subject does not known the contents concerning this question, 
the subject answers by pure guesswork which is not related to 
understanding or memory of the subject. There is an adverse 
possibility that answer having nothing to do with understanding 
or memory deteriorates the reliability of inspection result with 
respect to dementia degree of a subject. Hence, according to 
the dementia inspection apparatus of the preferred aspect, the 
sentence range detecting section detects a range in the 
inspection sentences which the subject finished reading, and 
only questions concerning the contents within the range is shown 
to the sub j ect . Therefore , according to the dementia inspection 
apparatus of the preferred aspect , since it is possible to prevent 
meaningless answer of a subject, it is possible to obtain more 
reliable inspection result of the dementia degree of the subj ect . 
[0021] 

In the dementia inspection apparatus of the present 
invention having the first examination chart producing section, 
the color words in the character group of the inspection sentences 
are tinted with plural colors such that individual color word 
has characters of the same color, characters in the character 
group except the color words are tinted with a single color. 
[0022] 
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If such an inspection sentence is used, for example, it 
is possible to produce a first examination chart having 
inspection sentences in which color words representing color 
in the sentences are tinted with plural colors, and other 
characters in the sentence are tinted with a single black color. 
[0023] 

According to the dementia inspection apparatus of the 
invention, in the inspection sentences, character strings 
divided by specific kind of characters (e.g. punctuation, period 
or the like) are tinted with colors different from each other. 
[0024] 

If such inspection sentences are used, it is possible to 
produce a first examination chart or the like having an inspection 
sentence in which character strings divided by commas in a 
sentence are tinted with different colors. If such a first 
examination chart is used, it is possible to carry out an 
inspection having higher difficulty level for a subject as 
compared with a case using a first examination chart having an 
inspection sentence in which only color words representing color 
are tinted with colors different from those of other characters 
in the sentence. 
[0025] 

Further, in the dementia inspection apparatus, it is 
preferable that the apparatus comprises : 

a chart display section which displays the first 
examination chart and the second examination chart; 

a start instructing section which instructs the subject 
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to start inputting answers to the first examination chart and 
the second examination chart; and 

an answer time control section which prohibits the subject 
from inputting answer when time elapsed after the start 
instructing section instructed to start inputting answer to the 
first examination chart reaches a predetermined answer time limit 
in accordance with the first examination chart, and which 
prohibits the subject from inputting answer when time elapsed 
after the start instructing section instructed to start inputting 
answer to the second examination chart reaches a predetermined 
answer time limit in accordance with the second examination 
chart . 
[0026] 

According to the start instructing section, it is possible 
to clearly indicate, for a subject, start of input of answers 
to the first examination chart and second examination chart . 
By setting time limit for inputting answers to the first 
examination chart and second examination chart by means of the 
answer time control section, it is possible to carry out 
inspection having higher difficulty level for a subject. 
[0027] 

In the dementia inspection apparatus of the invention, 
it is preferable that the apparatus further comprises a result 
display section which displays a dementia degree inspection 
result obtained by the dementia degree inspecting section. 
[0028] 

By providing the apparatus with the result display section, 
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it is possible to immediately and easily confirm the dementia 

degree of the subject. 

[0029] 

In the dementia inspection apparatus of the invention, 
it is preferable that the apparatus further comprises an 
inspection receiving permission judging section which permits 
or prohibits a request for inspection of an inspection wisher 
in accordance with whether or not a predetermined period of time 
is elapsed after the inspection wisher received inspection last 
time . 
[0030] 

Since the apparatus has the inspection receiving 
permission judging section, the same subject does not receive 
the same test repeatedly, and it is possible to suppress the 
repetition learning effect. 
[0031] 

In the dementia inspection apparatus, it is preferable 
that the apparatus further comprises a dementia degree storing 
section which stores correspondence between answers and dementia 
degree with respect to both the first examination chart and second 
examination chart, wherein 

the dementia degree inspecting section refers to the 
dementia degree storing section , and determines a dementia degree 
of the subject from answers to both the first examination chart 
and second examination chart of the current subject obtained 
by the answer obtaining section. 
[0032] 
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The apparatus has the dementia degree storing section, 
and it is possible to objectively determine the dementia degree 
of the subject by referring to the correspondence between 
dementia degree and answers to both the first examination chart 
and second examination chart stored in the dementia degree 
storing section. 
[0033] 

In the dementia inspection apparatus, from the answers 
to the first examination chart obtained by the answer obtaining 
section, the dementia degree inspecting section extracts a number 
of correct answers as to whether color of characters constituting 
the color word is the same color as that represented by the color 
word, a number of error answers erroneously determined, a number 
of oversights of color words, and a number of erroneous 
recognition of characters other than the color words, and 
extracts a number of correct meaning grasps with respect to plural 
questions concerning a story described by the inspection 
sentences from answers to the second examination chart obtained 
by the answer obtaining section, and compares these extracted 
numbers wi th predetermined reference values with respect to these 
numbers, thereby determining the dementia degree, 

the dementia degree storing section stores the 
predetermined reference values. 
[0034] 

Several evaluation items are set, reference values of the 
respective evaluation items are stored in the dementia degree 
storing section, and a result obtained from an answer from the 
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subject and a reference value stored in the dementia degree 
storing section are compared with each other for each of 
evaluation items by the dementia degree inspecting section. 
With this, it is possible to determine the dementia degree of 
a subject objectively. 
[0035] 

In the dementia inspection apparatus, in plural 
alternatives which are prepared as answers to the questions and 
one of which is to be selected, the second examination chart 
includes alternatives for informing that the subject does not 
know correct answer, 

the dementia degree inspecting section further extracts 
a number of unclear answers showing how many alternatives for 
informing that the subject does not know correct answer the 
subject selected from answers to the second examination chart 
obtained by the answer obtaining section, and determines the 
dementia degree based on the number of unclear answers , the number 
of correct answers, the number of error answers, the number of 
oversights, the number of erroneous recognition, and the number 
of meaning grasps. 
[0036] 

For example, when a subject answers to one question in 
the second examination chart, suppose that the subject does not 
memorize contents of a portion concerning the question among 
a story described by the inspection sentence. In such a case, 
if no alternative (e.g., no idea, forgot, or the like) for 
indicating that the subject has no idea is included in 
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alternatives prepared as answers to the questions in the second 
examination chart, the subject answers by pure guesswork which 
is not related to understanding or memory of the subject. At 
that time , the sub j ect can select a correct answer from the plural 
answers to the question by coincidence. If there exist correct 
meaningless answers which have nothing to do with understanding 
or memory of a subject, entity shown by the number of meaning 
grasps is incorrect, and reliability of inspection result with 
respect to the dementia degree of a subject is deteriorated. 
Hence, according to the dementia inspection apparatus of the 
preferred aspect, since the alternative for indicating that a 
subject has no idea is included in the alternatives , it is possible 
to prevent a subject from inputting meaningless correct answer. 
In the dementia degree inspecting section, determination is made 
to see a dementia degree using the number of unclear answers 
showing how many alternatives indicative of no idea were selected. 
Thus, it is possible to obtain more reliable inspection result. 
[0037] 

It is preferable that the dementia inspection apparatus 
of the present invention includes a pre-test executing section 
which carries out a pre-test including a pre-test first 
examination chart and a pre-test second examination chart before 
the dementia degree is determined using the first examination 
chart and the second examination chart, the pre-test first 
examination chart includes pre-test sentences in which a 
character group constituting a story including color words each 
representing color is tinted with plural colors such that 
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individual color word has characters of the same color, requires 
a determination as to whether a color of the characters 
constituting the color word is the same color as color represented 
by the color word, and requires an answer in a style capable 
of objectively determining whether the determination is correct 
or error, the pre- test second examination chart has a combination 
of plural questions concerning contents of thepre-test sentences 
and plural answers which are prepared for each question and one 
of which is to be selected, 

wherein the answer obtaining section obtains answers of 
the subject made within predetermined answer time limits to both 
the pre-test first examination and the pre-test second 
examination chart, and 

wherein the dementia degree inspecting section determines 
the dementia degree which represents a degree of dementia of 
the subject based on the answers to thepre-test first examination 
chart and the pre-test second examination chart. 
[0038] 

Since the apparatus has the pre-test executing section, 
a subject can become used to the operation of the dementia 
inspection apparatus before the real inspection. 
[0039] 

The basic idea of the present invention can be constituted 
as a server/client system utilizing the Internet for example. 
With this , more people can have chances to receive the inspections 
of dementia degrees. Here, a server and a client of the 
server/client system are called a dementia inspection server 
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and a dementia inspection client. 
[0040] 

The present invention also provides a dementia inspection 
server in a dementia inspection system comprising the dementia 
inspection server and a dementia inspection client connected 
to each other through a line of communication, the dementia 
inspection server comprising: 

a chart storing section which stores a first examination 
chart and a second examination chart , the first examination chart 
having inspection sentences in which a character group 
constituting a story including color words each representing 
color is tinted with plural colors such that individual color 
word has characters of the same color, requires a determination 
as to whether a color of characters constituting the color word 
is the same color as color represented by the color word, and 
requires an answer in a style capable of objectively determining 
whether the determination is correct or error, the second 
examination chart having a combination of plural questions 
concerning contents of the inspection sentences and plural 
answers which are prepared for each question and one of which 
is to be selected; 

a chart sending section which sends the first examination 
chart and the second examination chart to the dementia inspection 
client; 

an answer receiving section which receives answers to the 
first examination chart and the second examination chart from 
the dementia inspection client; and 
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a dementia degree inspecting section which examines a 
dementia degree representing a degree of dementia of a subject 
based on the answers obtained by the answer receiving section. 
[0041] 

The dementia inspection server in the dementia inspection 
system is an apparatus having a function of the chart storing 
section for storing both the first and second examination charts 
in the dementia inspection apparatus , and a determining function 
of the dementia degree. 
[0042] 

It is preferable that the dementia inspection server of 
the invention further comprises a first examination chart forming 
section, wherein the first examination chart forming section 
has plural kinds of inspection sentences tinted with colors in 
different coloring manners and selects one kind of inspection 
sentences from the plural kinds of inspection sentences as 
inspection sentences of the first examination chart, thereby 
forming the first examination chart. 

Further, it is preferable that the dementia inspection 
server further comprises a second examination chart forming 
section, wherein the second examination chart forming section 
has plural kinds of question units each comprising a combination 
of a question concerning a story represented by the inspection 
sentences and plural answers which are prepared for the question 
and which are to be selected, a predetermined number of question 
units are selected from the plural kinds of question units, 
thereby forming the second examination chart . 
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[0043] 

Since the dementia inspection server of the present 
invention has the first and second examination chart forming 
sections . With this , the dementia inspection system can obtain 
the same effect as that obtained by the dementia inspection 
apparatus when the apparatus has the first and second examination 
chart forming sections . 
[0044] 

In the dementia inspection server, it is preferable that 
the dementia inspection client detects a range in the inspection 
sentences which the subject was able to read within a 
predetermined answer time limit with respect to the first 
examination chart , 

the plural kinds of question units are associated with 
positions in the inspection sentences, 

the second examination chart forming section selects a 
question unit associated with a position in the range detected 
by the dementia inspection client in the inspection sentence, 
thereby forming the second examination chart. 
[0045] 

For example, if the dementia inspection system comprises 
the dementia inspection server of the invention having the second 
examination chart forming section which forms the second 
examination chart based on the question unit and the dementia 
inspection client, it is possible to inspect the dementia degree 
more reliably. 
[0046] 
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In the dementia inspection server of the invention, color 
words in the character group of the inspection sentences are 
tinted with plural colors such that individual color word has 
characters of the same color, characters in the character group 
except the color words are tinted with a single color, or 

in the inspection sentences, character strings divided 
by specific kind of characters are tinted with colors different 
from each other. 
[0047] 

According to the dementia inspection server of the 
invention, the first examination chart having the inspection 
sentences is stored in the chart storing section, the first 
examination chart is sent to the dementia inspection client, 
and the dementia inspection client carries out inspection using 
the first examination chart . With this , the dementia inspection 
system can obtain the same effect as that obtained by the dementia 
inspection apparatus when the dementia inspection apparatus 
carries out inspection using the first examination chart having 
the inspection sentence. 
[0048] 

It is preferable that the dementia inspection server 
further comprises a dementia degree storing section which stores 
correspondence between answers and dementia degree with respect 
to both the first examination chart and second examination chart , 
wherein 

the dementia degree inspecting section refers to the 
dementia degree storing section , and determines a dementia degree 
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of the subject from answers to both the first examination chart 
and second examination chart of the current subject obtained 
by the answer obtaining section. 

In this embodiment, from the answers to the first 
examination chart obtained by the answer obtaining section, the 
dementia degree inspecting section extracts a number of correct 
answers as to whether color of characters constituting the color 
word is the same color as that represented by the color word, 
a number of error answers erroneously determined, a number of 
oversights of color words , and a number of erroneous recognition 
of characters other than the color words, and extracts a number 
of correct meaning grasps with respect to plural questions 
concerning a story described by the inspection sentences from 
answers to the second examination chart obtained by the answer 
obtaining section, and compares these extracted numbers with 
predetermined reference values with' respect to these numbers, 
thereby determining the dementia degree, 

the dementia degree storing section stores the 
predetermined reference values. 
[0049] 

Since the dementia inspection server of the present 
invention has the dementia degree storing section and the 
dementia degree inspecting section, the dementia inspection 
system can obtain the same effect as that when the dementia 
inspection apparatus of the invention has the dementia degree 
storing section and the dementia degree inspecting section. 
[0050] 
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According to the dementia inspection server of the 
invention, in plural alternatives which are prepared as answers 
to the questions and one of which is to be selected, the second 
examination chart includes alternatives for informing that the 
subject does not know correct answer, 

the dementia degree inspecting section further extracts 
a number of unclear answers showing how many alternatives for 
informing that the subject does not know correct answer the 
subject selected from answers to the second examination chart 
obtained by the answer obtaining section, and determines the 
dementia degree based on the number of unclear answers , the number 
of correct answers, the number of error answers, the number of 
oversights, the number of erroneous recognition, and the number 
of meaning grasps. 
[0051] 

According to the dementia inspection server of the 
invention of the preferred aspect, it is possible to form a 
dementia inspection system capable of carrying out more reliable 
inspection of dementia degree. 
[0052] 

In the dementia inspection server of the invention, it 
is preferable that the chart storing section includes a pre-test 
executing section which carries out a pre-test including a 
pre-test first examination chart and a pre-test second 
examination chart before the dementia degree is determined using 
the first examination chart and the second examination chart, 
the pre- test first examination chart includes pre-test sentences 
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in which a character group constituting a story including color 
words each representing color is tinted with plural colors such 
that individual color word has characters of the same color, 
requires a determination as to whether a color of the characters 
constituting the color word is the same color as color represented 
by the color word, and requires an answer in a style capable 
of objectively determining whether the determination is correct 
or error, the pre- test second examination chart has a combination 
of plural questions concerning contents of the pre- test sentences 
and plural answers which are prepared for each question and one 
of which is to be selected, and 

the chart sending section sends the pre-test first 
examination chart and the pre-test second examination chart 
together with the first examination chart and the second 
examination chart to the dementia inspection client. 
[0053] 

Since the dementia inspection server of the invention has 
the chart storing section and the chart sending section, the 
pre-test first examination chart and pre- test second examination 
chart for carrying out the same pre-test carried out by the 
dementia inspection apparatus of the invention having the 
pre-test executing section can be transferred to the dementia 
inspection client . 
[0054] 

It is preferable that the dementia inspection server 
further comprises a result sending section which sends a dementia 
degree inspection result obtained by the dementia degree 
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inspecting section to the dementia inspection client. 
[0055] 

Since the dementia inspection server of the invention has 
the result sending section, the subject can easily and swiftly 
confirm the dementia degree inspection result from the dementia 
inspection client. 
[0056] 

It is preferable that the dementia inspection server 
further comprises an inspection receiving permission judging 
section which permits or prohibits a request for inspection of 
an inspection wisher in accordance with whether or not a 
predetermined period of time is elapsed after the inspection 
wisher received inspection last time. 
[0057] 

Since the dementia inspection server of the invention has 
such an inspection receiving permission judging section, the 
dementia inspection system can obtain the same effect as that 
when the dementia inspection apparatus of the present invention 
has the same inspection receiving permission judging section. 
[0058] 

The present invention further provides a dementia 
inspection client in a dementia inspection system comprising 
a dementia inspection server and the dementia inspection client 
connected to each other through a line of communication, wherein 
the dementia inspection client comprises: 

a chart receiving section which receives , from the dementia 
inspection server, a first examination chart and a second 



24 



examination chart , the first examination chart having inspection 
sentences in which a character group constituting a story 
including color words each representing color is tinted with 
plural colors such that individual color word has characters 
of the same color, requires a determination as to whether a color 
of characters constituting the color word is the same color as 
color represented by the color word, and requires an answer in 
a style capable of objectively determining whether the 
determination is correct or error, the second examination chart 
having a combination of plural questions concerning contents 
of the inspection sentences and plural answers which are prepared 
for each question and one of which is to be selected; 

a chart display section which displays the first 
examination chart and the second examination chart received by 
the chart receiving section; 

an answer obtaining section which obtains answers made 
within predetermined answer time limits for the first examination 
chart and the second examination chart displayed on the chart 
display section in accordance with operation; and 

an answer sending section which sends the answers obtained 
by the answer obtaining section to the dementia inspection 
server . 
[0059] 

In the dementia inspection system, this dementia 
inspection client is an apparatus having a function for 
displaying chart in the dementia inspection apparatus, and a 
function for obtaining answer. 
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[0060] 

It is preferable that the dementia inspection client 
further comprises a sentence range detecting section which 
detects a range in the inspection sentences which the subject 
was able to read within a predetermined answer time limit with 
respect to the first examination chart. 
[0061] 

For example, in the second examination chart forming 
section, the plural kinds of question units and positions in 
the inspection sentences are associated with each other, a 
question unit associated with a position in a range detected 
by the sentence range detecting section is selected, thereby 
forming the second examination chart. When the dementia 
inspection system has the dementia inspection server having such 
second examination chart forming section and the dementia 
inspection client having the sentence range detecting section, 
it is possible to carry out more reliable inspection of dementia 
degree . 
[0062] 

It is preferable that the dementia inspection client 
further comprises a result receiving section that receives a 
dementia degree inspection result, which is obtained by the 
dementia inspection server based on the answers from the dementia 
inspection client and sent from the dementia inspection server, 
and 

a result display section which displays the dementia degree 
inspection result received by the result receiving section. 



[0063] 

Since the dementia inspection client of the present 
invention has the result receiving section and the result display 
section, the subject can easily and swiftly confirm the dementia 
degree inspection result. 
[0064] 

It is preferable that the dementia inspection client 
further comprises a start instructing section which instructs 
the subject to start inputting answers to the first examination 
chart and the second examination chart, and 

an answer time control section which prohibits the subject 
from inputting answer when time elapsed after the start 
instructing section instructed to start inputting answer to the 
first examination chart reaches a predetermined answer time limit 
in accordance with the first examination chart, and which 
prohibits the subject from inputting answer when time elapsed 
after the start ins tructing section instructed to start inputting 
answer to the second examination chart reaches a predetermined 
answer time limit in accordance with the second examination 
chart . 
[0065] 

Since the dementia inspection client of the present 
invention has such a start instructing section and answer time 
control section, the dementia inspection system can obtain the 
same effect as that when the dementia inspection apparatus of 
the invention has the same start instructing section and answer 
time control section. 
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[0066] 

It is preferable that in the dementia inspection client, 
the dementia inspection server sends to the dementia inspection 
client a pre-test including a pre-test first examination chart 
and a pre-test second examination chart, the pre-test first 
examination chart includes pre-test sentences in which a 
character group constituting a story including color words each 
representing color is tinted with plural colors such that 
individual color word has characters of the same color, requires 
a determination as to whether a color of the characters 
constituting the color word is the same color as color represented 
by the color word, and requires an answer in a style capable 
of objectively determining whether the determination is correct 
or error, the pre-test second examination chart has a combination 
of plural questions concerning contents of thepre-test sentences 
and plural answers which are prepared for each question and one 
of which is to be selected, and 

wherein the dementia inspection client further comprises 
apre-test executing section which carries out thepre-test first 
examination and the pre-test second examination chart before 
obtaining answers of the subject to the first examination chart 
and the second examination chart, and the dementia inspection 
client obtains through the answer obtaining section answers of 
the subject made within predetermined answer time limits to both 
the pre-test first examination and the pre-test second 
examination chart and sends the obtained answers to the dementia 
inspection server . 
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[0067] 

Since the dementia inspection client of the present 
invention has such a pre- test executing section, a pre- test which 
is the same as that carried out by the dementia inspection 
apparatus of the invention having the pre- test executing section 
can be carried out by the dementia inspection system. 
[0068] 

The present invention further provides a dementia 
inspection system comprising a dementia inspection server and 
a dementia inspection client connected to each other through 
a line of communication, wherein 

the dementia inspection server comprises a first 
examination chart forming section, the first examination chart 
forming section has plural kinds of inspection sentences tinted 
with colors in different coloring manners and selects one kind 
of inspection sentences from the plural kinds of inspection 
sentences as inspection sentences of the first examinat ion chart , 
thereby forming the first examination chart, 

the dementia inspection server further comprises a second 
examination chart forming section, the second examination chart 
forming section has plural kinds of question units each 
comprising a combination of a question concerning a story 
represented by the inspection sentences and plural answers which 
are prepared for the question and which are to be selected, a 
predetermined number of question units are selected from the 
plural kinds of question units, thereby forming the second 
examination chart, 
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a chart sending section which sends the first examination 
chart and the second examination chart to the dementia inspection 
client, 

an answer receiving section which receives answers made 
within predetermined answer time limits to both the first 
examination chart and second examination chart from the dementia 
inspection client, and 

a dementia degree inspecting section which determines a 
dementia degree representing a degree of dementia of the subject 
based on the answers obtained by the answer receiving section, 

the dementia inspection client comprises a chart receiving 
section which receives the first examination chart and the second 
examination chart sent from the dementia inspection server, 

a chart display section which displays the first 
examination chart and the second examination chart received by 
the chart receiving section, 

an answer obtaining section which obtains answers made 
withinpredetermined answer time limits for the first examination 
chart and the second examination chart displayed on the chart 
display section in accordance with operation, and 

an answer sending section which sends the answers obtained 
by the answer obtaining section to the dementia inspection 
server . 
[0069] 

According to the dementia inspection system of the present 
invention, a subject uses his or her own personal computer as 
the dementia inspection client of the invention, and the subject 
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can receive the inspection of his or her dementia degree in his 

or her own home . 

[0070] 

Only basic structure is described concerning the dementia 
inspection system of the invention, but this is only for avoiding 
redundancy, and not only the above-described basic structure, 
but also various preferable aspects corresponding to those of 
the dementia inspection apparatus, dementia inspection server 
and dementia inspection client are included in the dementia 
inspection system. 
[0071] 

As explained above, according to the present invention, 
it is possible to easily carry out an internationally effective 
inspection for ready detection of initial symptom (initial 
dementia) of senile dementia. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0072] 

Fig . 1 is a diagram showing one example of a dementia degree 
examining chart used for a kanji color discerning test; 

Fig. 2 is a diagram showing one example of a dementia degree 
examining chart used for a kana reading test; 

Fig. 3 is a perspective view of an outer appearance of 
a computer system operated as a dementia inspection apparatus 
of an embodiment of the invention; 

Fig. 4 is a block diagram of hardware of a computer system 
100 shown in Fig. 3; 
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Fig. 5 is a functional block diagram of an embodiment of 
the dementia inspection apparatus realized when a dementia 
inspection program in the computer system shown in Figs. 3 and 
4 is executed; 

Fig. 6 is a flowchart showing operation of the dementia 
inspection apparatus in the inspection of a dementia degree of 
a subject; 

Fig. 7 is a flowchart showing pre- test processing; 

Fig. 8 is a diagram showing one example of a first 
examination chart; 

Fig. 9 is a diagram showing one example of a color 
information table; 

Fig. 10 is a diagram showing an example of color code in 
the color information table; 

Fig. 11 is a diagram showing one example of color coded 
inspection sentences in which sentences are divided into 
character string by punctuation marks , and the character strings 
have different colors; 

Fig. — 12 is a diagram showing one example of English 
inspection sentence; 

Fig. 13 is a diagram showing one example of a second 
examination chart which is produced by a second examination chart 
producing section shown in Fig. 5 and which is shown on a chart 
display section after the first examination chart shown in Fig. 
8; 

Fig. 14-A is a diagram showing a first unit group of three 
kinds of unit groups; 
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Fig. 14-B is a diagram showing a second unit group of the 
three kinds of unit groups ; 

Fig. 14-C is a diagram showing a third unit group of the 
three kinds of unit groups; 

Fig. 15 is a flowchart showing determining processing; 

Fig. 16 is a diagram showing a reference value table 
indicating reference value with respect to each judgment item 
which is referred to in the determining processing shown in Fig. 
15; 

Fig. 17 is a diagram showing one example of a pre- test 
first examination chart and a pre-test second examination chart 
used in a pre-test; 

Fig. 18 is a block diagram of a server/client system 
operated as one embodiment of a dementia inspection system of 
the invention; and 

Fig. 19 is a functional block diagram of an embodiment 
of the dementia inspection system of the invention realized by 
the server/client system shown in Fig. 18. 

BEST MODE FOR CARRYING OUT THE INVENTION 
[0073] 

Embodiments of the present invention will be described 

below. 
[0074] 

Fig. 3 is a perspective view of an outer appearance of 
a computer system operated as a dementia inspection apparatus 
of an embodiment of the invention. The dementia inspection 
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apparatus as one embodiment of the invention is realized by a 
combination of hardware of a computer system 100 and software 
executed in the hardware. 
[0075] 

The computer system 100 includes a main body 101 in which 
a CPU, a RAM memory, a magnetic disc, a communication board and 
the like are incorporated . The computer system 100 also includes 
a CRT display 102 for displaying information on a display screen 
102a upon reception of instructions from the main body, a keyboard 
103 through which instructions and character information of a 
subject or operator are input, and a mouse 104 through which 
an arbitrary position on the display screen is designated and 
instructions in accordance with an icon displayed on that 
position is input. 
[0076] 

A CD-ROM 105 is removably loaded into the main body 101, 
and a CD-ROM drive for driving the mounted CD-ROM 105 (see Fig 
4) is also incorporated in the main body 101. 
[0077] 

A dementia inspection program is stored in the CD-ROM 105 . 
The CD-ROM 105 is loaded into the main body 101 , and the dementia 
inspection program stored in the CD-ROM 105 is installed into 
a magnetic disc of the computer system 100 by the CD-ROM 105 
drive. If the dementia inspection program installed in the 
magnetic disc of the computer system 100 is started, the computer 
system 100 is operated as one embodiment of the dementia 
inspection apparatus of the invention. 
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[0078] 

Fig. 4 is a block diagram of hardware of the computer system 
100 shown in Fig. 3. 
[0079] 

In the hardware block diagram, a CPU 111, a RAM 112, a 
magnetic disc controller 113, a CD-ROM drive 115, a mouse 
controller 116 , a keyboard controller 117 , a display controller 
118 and a communication board 119, and they are connected to 
each other through a bus 110. 
[0080] 

As explained with reference to Fig. 3, the CD-ROM 105 is 
loaded into the CD-ROM drive 115, and the CD-ROM drive 115 is 
used for accessing the loaded CD-ROM 105. 
[0081] 

The communication board 119 is connected to a line of 
communication. A result of inspection of a subject carried out 
using this computer system is sent to a data storage server (not 
shown) through the communication board 119, and the result is 
used for progress observation of subjects and for statistical 
processing of a large number of subjects. 
[0082] 

Fig. 4 also shows a magnetic disc 114 accessed by the 
magnetic disc controller 113, the mouse 104 controlled by the 
mouse controller 116 , the keyboard 103 controlled by the keyboard 
controller 117 , and the CRT display 102 controlled by the display 
controller 118. 
[0083] 
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Fig. 5 is a functional block diagram of an embodiment of 
the dementia inspection apparatus realized when a dementia 
inspection program in the computer system shown in Figs. 3 and 
4 is executed. 
[0084] 

An answer obtaining section 121 constitutes the dementia 
inspection apparatus 12 0 shown in Fig. 5. The answer obtaining 
section 121 obtains answers from a subject with respect to both 
the first examination chart and second examination chart. In 
terms of hardware, the keyboard 103, the keyboard controller 
117, the mouse 104 and the mouse controller 116 shown in Figs. 
3 and 4 correspond to the answer obtaining section 121. Here, 
the first examination chart includes colored inspection 
sentences which are color coded so that character groups 
constituting a story having color words representing colors have 
the same color in each color words. A subject is required to 
judge whether color of characters constituting the color word 
is the same as color representedby that color word, and is required 
to answer in a style in which correction and error can be judged 
objectively. The second examination chart comprises plural 
questions concerning the contents of the inspection sentence 
and plural answers to be selected from answers prepared for each 
question. 
[0085] 

A dementia degree inspecting section 122 examines a 
dementia degree representing a degree of dementia of a subject 
based on the answer obtained in the answer obtaining section 
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121. In terms of hardware, the magnetic disc 114 in which a 
program for carrying out such examination is stored, and the 
CPU 111 for executing such examination program correspond to 
the dementia degree inspecting section 122 . 
[0086] 

A sentence storing section 123 stores the inspection 
sentence while removing color, and stores later-described 
pre-test first examination chart and pre- test second examination 
chart. In terms of hardware, the magnetic disc 114 shown in 
Fig. 4 corresponds to the sentence storing section 123. 
[0087] 

A color information table storing section 124 stores plural 
color information tables in which when a character group 
constituting inspection sentence is divided into plural color 
sections and colored at the time of generation of the first 
examination chart, each color section and color of that color 
section are associated with each other. In the plural color 
information tables, the manner for color-coding the color 
sections is the same. However, colors of the color sections 
corresponding to the color information tables are different. 
A correct answer table in which correct answers to questions 
of judgments in all of the inspection sentence as to whether 
a color corresponding to a color word included in an inspection 
sentence is the same color represented by that color word are 
added to each color information table. The color information 
table storing section 124 manages the plural color information 
tables by means of serial numbers. In terms of hardware, the 
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magnetic disc 114 shown in Fig. 4 corresponds to the color 

information table storing section 124. 

[0088] 

A first examination chart producing section 125 reads out 
an inspection sentence from which color is removed from the 
sentence storing section 123, and selects and reads one of the 
color information table from the plural color information tables 
stored in the color information table storing section 124 . When 
the first examination chart producing section 125 selects one 
of the color information tables, the first examination chart 
producing section 125 selects a color information table 
associated with a next number of a number associated with a color 
information table which was selected when the current subject 
received last time. In accordance with the selected color 
information table, the character group constituting the 
inspection sentence from which color is removed is color coded 
with plural colors , thereby completing the inspection sentence . 
The first examination chart producing section 12 5 adds 
predetermined question sentence to the inspection sentence, and 
produces a first examination chart . The first examination chart 
producing section 12 5 temporarily stores, in the RAM or the like 
shown in Fig. 5, a correct answer table added to the color 
information table used for producing the first examination chart . 
In terms of hardware, the magnetic disc 114 in which a program 
for carrying out the processing is stored, and the CPU 111 for 
executing the processing correspond to the first examination 
chart producing section 12 5. 
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[0089] 

A portion constituted by the sentence storing section 123 , 
the color information table storing section 124 and the first 
examination chart producing section 12 5 corresponds to one 
example of the first examination chart forming section of the 
invention. 
[0090] 

A sentence range detecting section 13 5 detects a range 
of the inspection sentence which a subj ect was able to read within 
a predetermined answer time limit with respect to the first 
examination chart. In this embodiment, a subject answers by 
clicking a character in the inspection sentence displayed on 
a later-described chart display section 12 8 using the mouse 104 . 
The sentence range detecting section 13 5 receives an answer from 
the subject through the answer obtaining section 121, refers 
to the answer, obtains a character in the inspection sentence 
clicked by the subj ect within the predetermined answer time limit , 
refers to the inspection sentence received from the first 
examination chart producing section 125, and obtains a position 
of a character closest to an end of the inspection sentence in 
the clicked characters. A range from a first line in the 
inspection sentence to a line where this character is described 
is defined as a sentence range where the subject was able to 
read within the answer time limit. In terms of hardware, the 
magnetic disc 114 which stores a program for executing such 
processing, and the CPU 111 which executes the .program for 
executing the processing correspond to the sentence range 
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detecting section 135. 
[0091] 

A question storing section 126 stores plural kinds of 
question units each comprising a combination of questions 
concerning a story in the inspection sentences and plural answers 
selected from prepared answers for the questions . In this 
embodiment, each question unit is associated with a line in the 
inspection sentence in which contents concerning the question 
unit are described. In the embodiment, the plural kinds of 
question units are divided into plural unit groups comprising 
a predetermined number of (e.g., five) question units and stored. 
Further, a correct answer table in which correct answers for 
the plural question units constituting a unit group are collected 
is added to each unit group. The question storing section 12 6 
manages the plural unit groups by means of serial numbers. In 
terms of hardware, the magnetic disc 114 shown in Fig. 4 
corresponds to the question storing section 12 6. 
[0092] 

A second examination chart producing section 12 7 selects 
one of the plural unit groups stored in the question storing 
section 12 6. In selecting one of the unit groups, a second 
examination chart producing section 12 5 selects a unit group 
associated with a next number of a number associated with a unit 
group which was selected when the current subject received 
inspection last time. The second examination chart producing 
section 127 further selects, from the plural question units 
constituting a unit group which was selected here, a question 
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unit in which a line is associated with a line in a sentence 
range detected by the sentence range detecting section 13 5, 
thereby completing the second examination chart . Of the correct 
answers described in the correct answer table added to the 
selected unit group, the second examination chart producing 
section 127 collects correct answers corresponding to the 
question units selected as the second examination chart, and 
completes the correct answer table with respect to the second 
examination chart. The completed correct answer table is 
temporarily stored in the RAM shown in Fig. 4 or the like. In 
terms of hardware, the magnetic disc 114 which stors a program 
for executing such processing and the CPU 111 which executes 
the program for executing the processing correspond to the second 
examination chart producing section 127. 
[0093] 

Here , a portion cons titutedby the question storing section 
12 6 and the second examination chart producing section 127 
correspond to one example of the second examination chart forming 
section of the invention ; 
[0094] 

The chart display section 128 displays the first 
examination chart and the second examination chart, and in terms 
of hardware, the CRT display 102 shown in Figs . 3 and 4 corresponds 
to the chart display section 128. The first examination chart 
is first displayed . After the acquisition of answer by the answer 
obtaining section 121 is completed, the second examination chart 
is displayed. The processing for displaying the examination 
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charts on the chart display section 12 8 in this order is carried 
out by the CPU 111 which executes the program for carrying out 
the processing. 
[0095] 

A start instructing section 129 first displays, on the 
chart display section 12 8, a message for inquiring of a subject 
whether input of answer to the first examination chart should 
be started. If the subject informed that the input of answer 
should be started by clicking operation of icon using the mouse 
104 or by operating the keyboard 103 , the message informing the 
start of answer input and the answer time limit of answer input 
is displayed on the chart display section 12 8 and then, the first 
examination chart produced by the first examination chart 
producing section 12 5 is displayed on the chart display section 
12 8 . Also when the answer input to the second examination chart 
is started, a message for inquiring whether the answer input 
should be started, a message informing that the answer input 
is started in accordance with a subj ect ' s operation to the message, 
and a message for informing the answer time limit of the answer 
input are displayed, and a series of processing for displaying 
the second examination chart is carried out . In terms of hardware, 
the magnetic disc 114 which stores a program for executing such 
processing and the CPU 111 which executes the program for 
executing the processing correspond to the start instructing 
section 129 . 
[0096] 

An answer time control section 13 0 monitors time elapsed 
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after the first examination chart is displayed on the chart 
display section 12 8, and if the elapsed time reaches the 
predetermined answer time limit, the answer time control section 
13 0 removes the first examination chart from the chart display 
section 128, and stops the obtaining operation of answer from 
the subject in the answer obtaining section 121. Further, the 
answer time control section 13 0 monitors time elapsed after the 
second examination chart is displayed on the chart display 
section 12 8, and if the elapsed time reaches the predetermined 
answer time limit, the answer time control section 13 0 removes 
the second examination chart from the chart display section 12 8, 
and stops the obtaining operation of answer from the subject 
in the answer obtaining section 121. In terms of hardware, the 
magnetic disc 114 which stors a program for executing such 
processing and the CPU 111 which executes the program for 
executing the processing correspond to the answer time control 
section 130. 
[0097] 

A result display section 131 displays a result of dementia 
degree determination obtained by the dementia degree inspecting 
section 122. In terms of hardware, the CRT display 102 shown 
in Figs. 3 and 4 corresponds to the result display section 131. 
[0098] 

An inspection receiving permission judging section 132 
permits or prohibits inspection for an inspection wisher 
depending upon whether a predetermined period of time is elapsed 
after the last inspection. In terms of hardware, the magnetic 
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disc 114 which stors a program for executing such processing 
and the CPU 111 which executes the program for executing the 
processing correspond to the inspection receiving permission 
judging section 132. 
[0099] 

A dementia degree storing section 13 3 stores 
correspondence between answers and dementia degree with respect 
to both the first examination chart and second examination chart , 
and in terms of hardware, the magnetic disc 114 shown in Fig. 
4 and the like corresponds to the dementia degree storing section 
133. The dementia degree inspecting section 122 refers to the 
dementia degree storing section 133, and examines the dementia 
degree of a subject from answers with respect to both the first 
examination chart and second examination chart of the current 
subject obtained by the answer obtaining section 121. 
[0100] 

A pre-test executing section 134 executes the pre-test 
which is a series of processing, e.g., the pre-test executing 
section 13 4 reads out the pre-test first examination chart and 
the pre-test second examination chart from the sentence storing 
section 123, displays these charts on the chart display section 
12 8, obtains answers to these charts in the answer obtaining 
section 121, and examines the dementia degree in the dementia 
degree inspecting section 122 based on the answers to the charts . 
In terms of hardware, the magnetic disc 114 which stores a program 
for executing such processing and the CPU 111 which executes 
the program for executing the processing correspond to the 
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pre-test executing section 134. Here, the pre-test first 
examination chart and the pre-test second examination chart 
respectively have the same structures as the first examination 
chart and second examination chart. In this regard, the first 
examination chart and the second examination chart are produced 
whenever the examination is carried out by the first examination 
chart producing section 125 and the second examination chart 
producing section 127, but in the case of the pre-test first 
examination chart and the pre-test second examination chart, 
previously formed charts are merely stored in the sentence 
storing section 123 . The correct answer tables in which correct 
answers to the examination charts are respectively added to the 
pre-test first examination chart and the pre-test second 
examination chart. 
[0101] 

The dementia inspection apparatus 12 0 shown in Fig. 5 has 
the above-described structure, and when the dementia degree of 
a subject is to be inspected, the dementia inspection apparatus 
120 is operated as follows: 
[0102] 

Fig. 6 is a flowchart showing the operation of the dementia 
inspection apparatus in the inspection of the dementia degree 
of a subject. 
[0103] 

First, an inspection wisher inputs individual data such 
as name, age, sex, occupation and the like (step S100) . When 
an inspection wisher once receives inspection, he or she is 
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informed of ID number. In this embodiment, a subject can input 
the above-described personal information, and can also input 
the ID number instead of the personal information. Therefore, 
an inspection wisher who has received the inspection before can 
input the ID number instead of the personal information. 
[0104] 

If the personal information or ID number is input, the 
inspection receiving permission judging section 132 retrieves 
past inspection history concerning that inspection wisher (step 
S101) . Next, it is determined whether the inspection wisher 
received inspection during a predetermined period, e.g., within 
last one month (stepS102) . When the inspection wisher received 
inspection within one month (Yes in step S102) , the inspection 
receiving permission judging section 132 displays a message to 
the effect that the inspection wisher cannot receive inspection 
(step S103) on the chart display section 128, and the inspection 
processing of the current dementia degree is completed. This 
is because that if a subject received plural inspections within 
a short period of time, there is no effect, and if the subject 
becomes used to the inspection, there is an adverse possibility 
that erroneous inspection result may come out. 
[0105] 

When the inspection wisher receives inspection for the 
first time, or one month is elapsed after the last inspection 
(No in step S102), inspection is permitted. 
[0106] 

If the inspection is permitted and the inspection wisher 
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becomes a subject, the pre- test first examination chart and the 
pre- test second examination chart are carried out for the subj ect 
before the real test using the first examination chart and the 
second examination chart (step S104) . Details of the pre- test 
will be explained later. 
[0107] 

When the pre-test is completed, the start instructing 
section 129 requires the subject to determine whether the real 
test should be started or the pre-test should be carried out 
again (step S105) . If the subject requests the pre-test again 
(No in step S105) , pre-test is again carried out (step S104) , 
and if this pre-test is completed, the subject is again required 
to determine whether the real test should be started. As long 
as the subject requests the pre-test, the pre-test is repeated 
over and over again. With this, the subject can learn the 
operation of the dementia inspection apparatus. 
[0108] 

In step S105, if the subject requests the start of the 
real test (Yes instepS105) , a first examination chart is produced 
in the first examination chart producing section 125 and the 
first examination chart is displayed on the chart display section 
128 (step S106) . As explained with reference to Fig. 5, 
inspection sentence which is read out from the sentence storing 
section 123 and from which color is removed is colored in 
accordance with a color information table which is read out from 
the color information table storing section 124, and the 
inspection sentence is completed. A predetermined question 
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sentence is added to this inspection sentence, and the first 
examination chart is formed. As explained with reference to 
Fig. 5, the color information table used here is temporarily 
stored in the RAM 112 shown in Fig. 4 as a correct answer table 
with respect to the first examination chart. Details of the 
first examination chart and the correct answer table will be 
explained later with reference to an actual example. A message 
informing the subject that input of answers to the first 
examination chart is started and a message informing the subject 
of the answer time limit (90 seconds) of input of answers are 
displayed on the chart display section 12 8 by the start 
instructing section 129 and then, the first examination chart 
is displayed on the chart display section 128. As explained 
with reference to Fig. 5, the first examination chart producing 
section 125 selects one of the color information tables which 
is different from that used in the last inspection, and the first 
examination chart is formed in accordance with the color 
information table for the same subject. This is because that 
if a test is carried out every time while using inspection sentence 
colored with the same pattern, the subject learns answers to 
the first examination chart, and there is an adverse possibility 
that erroneous inspection result may come out. 
[0109] 

If the first examination chart is displayed on the chart 
display section 12 8, the subject operates the keyboard 103 or 
the mouse 104 constituting the answer obtaining section 121, 
and inputs answers to the first dementia degree examining chart 
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(step S107) . If the first examination chart is displayed on 
the chart display section 12 8, the answer time control section 
13 0 starts monitoring the elapsed time . The answer time control 
section 13 0 determines whether the elapsed time reaches 9 0 
seconds (the answer time limit of the answer input) (step S107) . 
When the elapsed time has not yet reached 9 0 seconds (No in step 
S108 ) , the first examination chart is left displayed on the chart 
display section 12 8, and obtaining operation of answer from the 
subject is continued. If the elapsed time reaches 9 0 seconds 
(Yes in step S108) , the first examination chart is removed from 
the chart display section 12 8, and the obtaining operation of 
answer in the answer obtaining section is stopped. Then, the 
answer obtaining section 121 transfers the answers input within 
the answer time limit to the dementia degree inspecting section 
122 and the sentence range detecting section 135. 
[0110] 

Next, the sentence range detecting section 13 5 detects 
a range in the inspection sentence which the subject was able 
to read within the predetermined answer time limit (90 seconds) 
to the first examination chart (stepS108_l) . The sentence range 
detecting section 13 5 refers to the answers from the subject 
received from the answer obtaining section 121, and obtains a 
position of a character which is closest to the sentence end 
in plural characters in the inspection sentence which the sub j ect 
clicked within the predetermined answer time limit. A range 
from the first line in the inspection sentence to a line where 
this character exists is defined as a sentence range which the 
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subject was able to read within the answer time limit. The 
sentence range detecting section 135 transfers information 
representing the sentence range to the second examination chart 
producing section 125 . 
[0111] 

Next, the second examination chart producing section 125 
produces a second examination chart and the second examination 
chart is displayed on the chart display section 128 (step S109) . 
As explained with reference to Fig. 5, each question unit is 
composed of questions concerning a story in inspection sentence 
and plural answers prepared to the questions . The question unit 
is divided into plural unit groups, and each unit group has a 
predetermined number of question units. The question storing 
section 126 stores therein the unit groups. The second 
examination chart producing section 125 reads out one of the 
unit groups from the question storing section 126. From the 
plural question units constituting the selected unit group, the 
second examination chart producing section 12 5 further selects 
a question unit which corresponds to a line in the sentence range 
detected by the sentence range detecting section 13 5, thereby 
completing the second examination chart. As explained with 
reference to Fig. 5, of correct answers described in the correct 
answer table added to the selected unit group, the second 
examination chart producing section 125 collects correct answers 
corresponding to each question unit selected as the second 
examination chart, and a correct answer table with respect to 
the second examination chart is completed. The completed 
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correct answer table is temporarily stored in the RAM shown in 
Fig. 4 or the like, a message informing the subject that input 
of answers to the second examination chart is to be started and 
a message informing the subject of the answer time limit (one 
minute) for inputting answers are displayed on the chart display 
section 128 by the start instructing section 129 and then, the 
second examination chart is displayed on the chart display 
section 128. Details of the second examination chart and the 
correct answer table will also be explained later with reference 
to actual example. Here, as explained with reference to Fig. 
5, the second examination chart producing section selects one 
of unit groups which is different from that used when the subject 
received inspection last time, and using the selected unit group, 
the current second examination chart is formed for the same 
subject. This is because that if a test is carried out every 
time while using the same second examination chart, the subject 
learns answers to the second examination chart, and there is 
an adverse possibility that erroneous inspection result may come 
out . 
[0112] 

When the second examination chart is displayed on the chart 
display section 128, then, the subject inputs an answer (step 
S110) . As described above, answer time limit is set for the 
answer to the second examination chart. In this embodiment, 
the answer time limit for the second examination chart is one 
minute. The answer time control section 13 0 determines whether 
time elapsed after the second examination chart is displayed 
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on the chart display section 12 8 reaches one minute (answer time 
limit) (step Sill) , and if the elapsed time is less than one 
minute (No in step Sill) , the answer obtaining section allows 
the subject to input answer, and if the elapsed time reaches 
one minute (Yes in step Sill) , the second examination chart is 
removed from the chart display section 128, and the answer 
obtaining operation of the answer obtaining section is stopped. 
The answer obtaining section 121 transfers the answer which is 
input within the answer time limit to the dementia degree 
inspecting section 122. 
[0113] 

If the answers to both the first examination chart and 
second examination chart are completed in this manner, the 
dementia degree inspecting section 122 determines the dementia 
degree of the subject (step S112) . In this determining 
processing, correct answer tables of the first examination chart 
and second examination chart which are temporarily stored in 
the RAM 112 shown in Fig. 4 are read out, the correct answer 
tables and answers from the subject are compared with each other, 
thereby extracting plural kinds of indices which are reasons 
of determination of the dementia degree, and based on the indices 
and the comparison of reference values with respect to the indices , 
it is determined whether the subject passes or fails the test. 
In this embodiment, the reference values with respect to the 
respective indices are stored in the dementia degree storing 
section 13 3 shown in Fig. 5 . In the above determination, "pass" 
means that the subject is not suspected of dementia, and xx failure" 



52 



means that the subject is suspected of dementia and workup is 
necessary. Details of the determining processing will also be 
explained later. 
[0114] 

In accordance with pass or failure of the judging result 
of the processing in step S112 (S113), if the result is pass 
(Yes in step S113), a message to that effect is displayed on 
the result display section 131 (step S114) , and the dementia 
degree determining processing is completed. If the result is 
failure (No in step S113 ) , a message to that effect and a message 
to the effect that workup is necessary are displayed on the result 
display section 131 (stepSHS), the dementia degree determining 
processing is completed. 
[0115] 

Next, details of the pre- test processing shown in Fig. 
6 will be explained. 
[0116] 

Fig. 7 is a flowchart showing the pre- test processing. 

[0117] 

If the pre-test processing is started, the pre-test 
executing section 134 first reads out the pre-test first 
examination chart from the sentence storing section 123, and 
displays the same on the chart display section 128 (step S116) . 
If the pre-test first examination chart is displayed, the 
obtaining operation of answer from the subject is started by 
the answer obtaining section (step S117) , and monitoring of time 
elapsed after the pre-test first examination chart is displayed 
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is started (step S118) . If the elapsed time is less than 60 
seconds (No in step S118) , the obtaining operation of answer 
is continued, and if the elapsed time reaches 6 0 seconds (Yes 
in step S118) , the pre-test first examination chart is removed 
from the chart display section 12 8, and the obtaining operation 
of answer in the answer obtaining section is stopped. Answers 
from the subj ect received by the answer obtaining section within 
60 seconds are transferred to the dementia degree inspecting 
section 122 . 
[0118] 

Next, the pre-test executing section 134 reads out the 
pre-test second examination chart from the sentence storing 
section 123, and displays the same on the chart display section 
12 8 (step S119) . The answering processing (step S12 0) by the 
subject to the pre-test second examination chart and monitoring 
processing (stepS121) of time elapsed after the pre- test second 
examination chart is displayed are the same as those in step 
S117 and step S118 and thus , explanation thereof will be omitted. 
The answer time limit in the processing in step S121 is 3 0 seconds . 
[0119] 

Based on answers to the pre-test first examination chart 
and the pre-test second examination chart made by the subject 
within the answer time limits, the dementia degree inspecting 
section 122 determines whether the subject passes or fails the 
test (step S122) . This determining processing is the same as 
the determining processing (step S112) whether pass or fail in 
the real test explained with reference to Fig. 6 and thus, 
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explanation thereof will be omitted. In this regard, the correct 
answer tables for the pre-test first examination chart and the 
pre-test second examination chart used in this determining 
processing are added to the pre-test first examination chart 
and the pre-test second examination chart, respectively as 
explained with reference to Fig. 5. 
[0120] 

The message displaying processing (step S123) based on 
the inspection result , the displaying processing of pass message 
(step S124), the displaying processing of failure message (S 
125) after step S122 are the same as those in step S113, step 
S114 and step S115 shown in Fig. 6, respectively and thus, 
explanation thereof will be omitted. 
[0121] 

Next, details of the first examination chart shown in Fig. 
6 will be explained. 
[0122] 

Fig. 8 is a diagram showing one example of the first 
examination chart which is produced by the first examination 
chart producing section shown in Fig. 5 and displayed on the 
chart display section. 
[0123] 

The first examination chart shown in Fig. 8 comprises an 
inspection sentence 8b and a question sentence 8a. The 
inspection sentence 8b includes character groups constituting 
a story including color words representing colors . In the 
character group, color words are colored in different colors, 
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and characters other than color words are colored in black. In 
the question sentence 8a, a subject is required to determine 
whether color of a color word is the same color represented by 
this color word, and the subject is required to answer in a style 
in which correct or error of the determination can be found 
obj ectively . 
[0124] 

In the plural color words included in the inspection 
sentence 8b, colors represented by the color words may match 
with colors of the color words themselves in some cases, and 
may mismatch in other cases . For example, some of the characters 
* green" are colored in green, and other characters "green" are 
colored indifferent colors other than green . The same is applied 
to other color words "red", "brown", "blue" and the like. 
[0125] 

In accordance with instructions of the question sentence 
8a, the subject first extracts color words from the inspection 
sentence 8b, checks whether color represented by that color word 
matches with color of that color word one by one, and clicks 
that color word using the mouse 104 shown in Fig. 4, thereby 
inputting result. That is, the subject is required to exhibit 
three kinds of attention distribution abilities, i.e., the 
subject is required to extract a color word, to understand the 
meaning of the extracted color word, and to determine color of 
the color word. Such an inspection is effective for determining 
the function of a frontal lobe causing dementia. 
[0126] 
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Here, the sentence range detecting section 13 5 shown in 
Fig. 5 extracts plural color words in an inspection sentence 
clicked by the subj ect within the predetermined answer time limit, 
or extracts a character closest to a sentence end of an inspection 
sentence among characters which are erroneously clicked. Then, 
a range from the first line in the inspection sentence 8b to 
a line where this character exists is defined as a sentence range 
that the subject was able to read within the answer time limit. 
[0127] 

In this embodiment, colors of the color words are set 
different for each test. With this, repetition learning effect 
of a subject can be suppressed. 
[0128] 

As instructed in the question sentence 8a, a subject is 
also required to exhibit another attention distributing ability, 
i.e., the subj ect is required to memorize a story in the inspection 
sentence 8b. 
[0129] 

Of these attention distributing abilities, two attention 
distributing abilities except the memorizing of a story are 
evaluated from answers from the subject made during the 
predetermined answer time limit (90 seconds in this embodiment) . 
[0130] 

The memorizing ability of a story is determined by the 
later-described second examination chart. 
[0131] 

Next, details of the color information table which is 
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referred to when the first examination chart producing section 
125 shown in Fig. 5 produces the first examination chart will 
be explained. 
[0132] 

As described above, the color information table storing 
section 124 stores the plural color information tables. In 
accordance with one of the color information tables which is 
read from the color information table storing section 124, 
inspection sentence from which color is removed is colored, 
thereby completing the inspection sentence. By adding a 
predetermined question sentence to this inspection sentence, 
the first examination chart is produced. In the following 
explanation, an example of the color information table will be 
explained. 
[0133] 

Fig. 9 is a diagram showing an example of the color 
information table . 
[0134] 

In parts (A) to (C) of Fig. 9, first to third color 
information tables are shown. In each of the color information 
tables shown in Fig. 9, plural colors are associated with color 
sections which are color words representing colors in the common 
inspection sentence from which colors are removed, and color 
sections which are characters other than the color words are 
all associated with a single color "black" . 
[0135] 

In this example, the color word corresponds to one example 
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of a color word of the invention. 
[0136] 

Correct answer tables Tl to T3 in which correct answers 
in the first examination chart produced using the color 
information tables are added to the color information tables, 
respectively. Here, the correct answers shown in the color 
information table shown in Fig. 9 is for the question sentence 
8a in Fig. 8 . 
[0137] 

In the first color information table shown in part (A) 
of Fig. 9, color words representing "green" and "blue" shown 
in the table are associated with green and blue, respectively. 
In the correct answer table Tl added to the first color information 
table, characters other than the color words are associated with 
"blanks" , color words representing "green" and "blue" are both 
associated with xx O" (true) because colors of the color words 
match with colors represented by the color words, respectively. 
Further, 1 of serial numbers 1 to 3 is associated to the first 
color information table as identification number. 
[0138] 

In the second color information table shown in part (B) 
of Fig. 9, color words representing "green" and "blue" shown 
in the table are associated with white and blue, respectively. 
In the correct answer table T2 added to the second color 
information table, characters other than the color words are 
associated with "blanks", a color word representing "green" is 
associated with "x" (false) because color of the color word and 
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color represented by this color word do not match with each other . 
A color word representing "blue" is associated with "O" because 
color of this color word matches with color represented by this 
color word. Further, 2 is associated to the second color 
information table as identification number. 
[0139] 

In the second color information table shown in part (C) 
of Fig. 9, color words representing "green" and "blue" shown 
in the table are associated with colors which are different from 
those represented by the respective color words , and in the added 
correct answer table T3 , these color words are associated with 
"x" . Characters other than color words are associated with 
"blanks" . The third color information table is associated with 
3 as identification number. 
[0140] 

In this embodiment, the three kinds of color information 
tables are stored in the color information table storing section 
124 shown in Fig. 5. The first examination chart producing 
section 125 selects one of the three kinds of color information 
tables, and the inspection sentence from which color is removed 
is tinted with color in accordance with the color information 
table. When the color information table is selected, a color 
information table associated with a next number of a number 
associated with a color information table selected by the current 
sub j ect when the subj ect received the inspection last time . For 
example, if the number associated with a color information table 
selected in received last time is 1, a color information table 
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selected this time is a second color information table associated 
with 2. With this, erroneous diagnosis caused if a subject 
becomes used to the test is suppressed. 
[0141] 

In the explanation of this embodiment, as the color codes 
in the plural color information tables , color words representing 
color are associated with plural colors, and characters other 
than color words are associated with a single color. However, 
the present invention is not limited to this color code. 
Color-codes other than the color code explained in the embodiment 
will be explained briefly. 
[0142] 

Fig. 10 is a diagram showing color code in the color 
information table . 
[0143] 

Fig. 10 shows two kinds of color codes. 

[0144] 

Part (A) of Fig. 10 shows an example of color code in which 
inspection sentence from which color is removed is colored such 
that character strings divided by commas in the sentence are 
associated with different colors. In Part (A) of Fig. 10, a 
character string from the top of the sentence to a comma is 
associated with green including this comma, and characters after 
this comma are associated with red. 
[0145] 

Part (B) of Fig. 10 shows an example of color code in which 
inspection sentence from which color is removed is colored such 
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that character strings divided by periods in the sentence are 
associated with different colors. In Part (B) of Fig. 10, a 
character string from the top of the sentence to a period is 
associated with green including this period, and characters after 
this period are associated with red. 
[0146] 

The commas and periods in the examples of color codes shown 
in parts (A) and (B) of Fig. 10 correspond to one example of 
specific kinds of characters of the present invention. 
[0147] 

Fig. 11 shows one example of the inspection sentence in 
which character strings divided by the periods in the sentence 
are tinted with different colors. This corresponds to the 
example of color code shown inpart (B) of Fig. 10. The inspection 
sentence shown in Fig. 11 and the inspection sentence shown in 
Figs. 8 and 9 are slightly different from each other in stories 
represented by respective sentences. However, this is not 
related to the essence of the present invention. 
[0148] 

It is known that recognition of color represented by a 
color word in an inspection sentence colored in this manner 
strongly receives interference of color of character around this 
color word, and it is more difficult to swiftly determine whether 
a color represented by the color word and color of that color 
word itself match or mismatch with each other as compared with 
a case in which only color words are colored. That is, if the 
inspection sentence shown in Fig. 8 is used, it is possible to 
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carry out a test having higher difficulty level. 
[0149] 

The concept of the first and second examination charts 
of the present invention explained above can also be applied 
to other language such as English. 
[0150] 

Fig. — 12 is a diagram showing one example of English 

inspection sentence . 
[0151] 

Part (A) of Fig. 12 shows inspection sentences, and part 

4©") — of Fig. — 12 shows a color information table corresponding 

to the inspection sentences. 

[0152] 

The inspection sentences include color words representing 

colors "red" and " green" . — In the inspection sentences , the color 
words and characters other than the color words arc tinted with 
different colors. 
[0153] 

In the color information tabic shown in part (D) of Fig. 

12, color words "red" arc associated with red, and characters 
other than the color words are associated with a single color. 
The above described correct answer table is added to the color 
information table, — characters other than the color words are 
associated with blanks, and the color word "red" with which red 
is associated is associated with "O -^-r- 
[0154] 

Next, details of the second examination chart will be 
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explained. 
[0155] 

Fig. 13 is a diagram showing one example of the second 
examination chart which is produced by the second examination 
chart producing section shown in Fig. 5, and which is displayed 
on the chart display section after the first examination chart 
shown in Fig. 8 . 
[0156] 

Fig. 13 shows the second examination chart comprising five 
questions and answer groups each having plural answers to be 
selected for respective questions. 
[0157] 

The attention distributing ability, i.e., memorizing 
ability of a story in the inspection sentence 8b shown in Fig. 
8 is determined from answers made by a subject within a 
predetermined answer time limit (one minute in this embodiment) 
with respect to the second examination chart. 
[0158] 

In the second examination chart shown in Fig. 13, each 
answer group prepared with each question is provided with an 
alternative "no idea' 7 for representing that a subject does not 
know. This suppresses a case in which a subject selects a correct 
answer by coincidence although the subject does not know the 
answer, and it is possible to prevent the reliability of 
inspection result of the dementia degree f rombeing deteriorated . 
[0159] 

Next, the unit group which is referred to when the second 
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examination chart producing section 127 shown in Fig. 5 produces 

the second examination chart will be explained. 

[0160] 

As explained with reference to Figs. 5 and 6, a question 
storing section 12 6 stores plural question units each comprising 
a combination of questions concerning a story in the inspection 
sentences and plural answers prepared for the questions. The 
plural kinds of question units are divided into plural unit groups 
comprising a predetermined number of question units and stored 
in the question storing section 126. The second examination 
chart producing section 127 selects one of the unit groups from 
the question storing section 12 6, and produces the second 
examination chart based on the unit group. In this embodiment, 
later-described three kinds of unit groups are stored in the 
question storing section 12 6 . When the second examination chart 
producing section shown in Fig . 5 produces the second examination 
chart, the three unit groups are referred to. Examples of the 
three unit groups will be explained below. 
[0161] 

Fig. 14-A shows a first unit group of the three kinds of 
unit groups. Fig. 14-B shows a second unit group of the three 
kinds of unit groups. Fig. 14-C shows a third unit group of 
the three kinds of unit groups. 
[0162] 

The question units constituting the three kinds of unit 
groups shown in Fig. 14-A to Fig. 14-C are different from each 
other. Each unit group comprises five question units. Each 
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question unit is associated with line in which contents in the 
inspection sentence 8b shown in Fig. 8 concerning each question 
unit is described. For example, a correspondence relation 
between each question unit constituting the first unit group 
shown in Fig. 14-A and a line in the inspection sentence 8b is 
as follows . That is, aquestionunit ina first item is associated 
with a second line of the inspection sentence 8b shown in Fig. 
8, a question unit in a second item is associated with a fourth 
line, a question unit in a third item is associated with a fifth 
line, aquestionunit ina fourthitemis associated with a seventh 
line, and a question unit in a fifth item is associated with 
a ninth line. This correspondence relation is described in a 
first position table, and the first position table is added to 
this unit group. A second position table and a third position 
table in which the question units constituting the respective 
unit groups and the contents concerning the question units 
described in the inspection sentence 8b are added to the unit 
groups shown in Fig. 14-B and Fig. 14-C, respectively. 
[0163] 

Correct answer tables corresponding to respective unit 
groups are added to the respective unit groups . Each unit group 
is associatedwithoneof serial numbers 1 to 3 as an identification 
number . 
[0164] 

In this embodiment, the three kinds of unit groups are 
stored in the question storing section 12 6 shown in Fig. 5 . The 
second examination chart producing section 127 first selects 
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one of the three kinds of unit groups. In this embodiment, in 
the sentence range detecting section 13 5, a sentence range in 
the inspection sentence which a subject was able to read within 
a predetermined answer time limit (90 seconds) with respect to 
the first examination chart is detected. Here, this sentence 
range is expressed as a line number from a first line in the 
inspection sentence. 
[0165] 

The second examination chart producing section 127 further 
selects, from plural question units constituting the selected 
unit group, a question unit in the sentence range detected by 
the sentence range detecting section 13 5 where a line indicated 
by the position table exists, thereby completing the second 
examination chart. For example, suppose that the first unit 
group shown in Fig. 14-A is selected by the second examination 
chart producing section 127 . And suppose that the sentence range 
detected by the sentence range detecting section 13 5 exists from 
first to third lines . In this case, the second examination chart 
producing section 127 further selects a question unit existing 
from the first to third items in which the line indicated by 
the first position table exists in the sentence range from the 
plural question units constituting the unit group, thereby 
completing the second examination chart . This suppresses a case 
in which a subject selects a correct answer by coincidence 
although the subject was unable to read that portion, and it 
is possible to prevent the reliability of inspection result of 
the dementia degree from being deteriorated. 
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[0166] 

The correct answer table with respect to the completed 
second examination chart is produced as follows. For example, 
suppose that in the second examination chart completed here, 
a question unit from the first to third items is selected from 
the plural question units constituting the first unit group. 
At this time, correct answers corresponding to the question units 
from the first to third items are selected from correct answers 
described in the first correct answer table added to the first 
unit group, thereby producing the correct answer table with 
respect to the second examination chart. 
[0167] 

Such a second examination chart is displayed on the chart 
display section 12 8 shown in Fig. 5. Here, the second examination 
chart shown in Fig. 13 corresponds to the first unit group shown 
in Fig. 14-A. In the second examination chart shown in Fig. 
13, all of the five question units are shown. This means that 
the subject read the inspection sentence 8b to the end thereof 
in the inspection using the first examination chart shown in 
Fig. 8 before the second examination chart is produced. 
[0168] 

When a unit group is to be selected, a unit group associated 
with a next number of a number associat ed with a unit group selected 
when the current subject received inspection last time is 
selected. For example, when the number associated with a unit 
group selected last time is 1, a unit group to be selected this 
time is a second unit group associated with 2. With this, 
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erroneous diagnosis caused when a subject becomes used to the 

test is suppressed. 

[0169] 

With the above procedure, explanation of the first and 
second examination charts used for inspection of the dementia 
degree is completed. 
[0170] 

Next, details of the determining processing for 
determining the dementia degree of a subject based on answers 
of the subject with respect to the first and second examination 
charts will be explained. This determining processing 
corresponds to step S112 of the flowchart shown in Fig. 6. 
[0171] 

Fig. 15 is a flowchart showing the determining processing . 

[0172] 

When the determining processing is started, a 
later-described plurality of indices are acquired from answers 
of a subject with respect to the first and second examination 
charts, and the indices and reference values which are described 
in the correct answer table stored in the RAM shown in Fig. 4 
and which correspond to the indices are compared with each other 
and determined . First , determining processing based on answers 
from a subject with respect to the first examination chart is 
carried out. 
[0173] 

First, a subject answers *0" (true) or "x" (false) for 
color words within a predetermined answer time limit (90 seconds) , 
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and of the answers, it is determined whether the number of correct 
answers which are the number of answers matching with w O" or 
w x" described in the correct answer table is equal to or higher 
than the later-described reference value (step S12 6) . If the 
number of correct answers is less than the reference value (No 
in step S126) , the inspection result is fail (step S127), and 
the determining processing is completed. 
[0174] 

If the number of correct answers is equal to or higher 
than the reference value (Yes in step S12 6) , a subject answers 
tt O" or "x" for color words within a predetermined answer time 
limit (90 seconds) , and of the answers, it is determined whether 
the number of error answers which is the number of answers not 
matching with n O" or w x" described in the correct answer table 
is equal to or lower than a later-described reference value (step 
S12 8) . If the number of error answers exceeds the reference 
value (No in step S12 8) , the determining processing is completed 
through step S127. 
[0176] 

If the number of error answers is equal to or less than 
the reference value (Yes in step S128) , it is determined whether 
the number of color words which the subject missed from color 
words included in the inspection sentence, i.e. , the number of 
blanks which were considered to be input by the subj ect as answers 
irrespective of color words is equal to or less than the reference 
value (step S129) . Here, the number of color words included 
in a portion that the subject was not able to read within the 
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answer time limit is also included in the number of oversights. 
As a result of this determination, if the number of oversights 
exceeds the reference value (No in step S129) , the determining 
processing is completed through step 3121. 
[0176] 

If the number of oversights is equal to or less than the 
reference value (Yes in step S129), it is determined whether 
the number of characters which erroneously recognized by the 
subject, i.e., the number of erroneously recognized characters 
which is the number of subject's answers of "O" or xx x" although 
characters are other than color words is equal to or less than 
a later-described reference value (step S132) . As a result of 
the determination, if thenumber of erroneous recognition exceeds 
the reference value (No in step S132 ) , the determiningprocessing 
is completed through step S127. 
[0177] 

If the number of erroneous recognition is equal to or less 
than the reference value (Yes in step S132) , determining 
processing based on answers from the subject with respect to 
the second examination chart is carried out. 
[0178] 

Here, it is determined whether the number of grasps which 
is the number of correct answers to questions concerning a story 
included in the inspection sentence is equal to or higher than 
a later-described reference value (step S13 0) . As a result of 
the determination, if the number of meaning grasps is less than 
the reference value (No in step S13 0 ) , the determiningprocessing 
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is completed through step S127. 
[0179] 

If the number of meaning grasps is equal to or higher than 
the reference value (Yes in step S13 0) , it is determined that 
the subject passes the test (step S131) , and the determining 
processing is completed. 
[0180] 

Fig . 1 6 is a diagram showing a reference value table showing 
the reference values with respect to various judgment items which 
are referred to in the determining processing shown in Fig. 15. 
[0181] 

In the reference value table shown in Fig. 16, reference 
values of indices of five items, i.e., the number of correct 
answers, the number of error answers, the number of oversights, 
the number of erroneous recognition and the number of meaning 
grasps are shown organized according to ages from twenties to 
nineties in increments of ten. In this embodiment, the 
determining processing is carried out while referring to a 
reference value suitable for age of a subject. 
[0182] 

The reference value table shown in Fig. 16 is stored in 
the dementia degree storing section 133 shown in Fig. 5 as 
described above. 
[0183] 

The determining processing with respect to the indices 
of five items, i.e. , the number of correct answers, the number 
of error answers, the number of oversights, the number of 
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erroneous recognition and the number of meaning grasps have been 
explained with reference to Figs. 15 and 16. Instead of the 
determining processing with respect to the indices of the five 
items, it is possible to further extract the number of unclear 
answers indicating how many alternatives xv no idea" a subject 
selected for plural questions in the second examination chart, 
and to carry out the later-described determiningprocessingusing 
the number of unclear answers. If such determining processing 
is carried out, since the precision of the inspection result 
of the dementia degree is further enhanced, it is preferable 
to carry out the determining processing using the number of 
unclear answers. 
[0184] 

The examination of the precise dementia degree using the 
number of unclear answers is carried out by using the number 
of meaning grasps and the number of unclear answers, and by 
obtaining a ratio of meaning grasps which is a ratio of correct 
answers to the total number of answers made by a subject with 
respect to the second examination chart. That is, using the 
total number of questions shown to a subject in the second 
examination chart, the number of unclear answers and the number 
of meaning grasps are used, and the ratio of meaning grasps is 
calculated using the following equation: 
[0185] 

A ratio of meaning grasps = number of meaning grasps / 
(total number of questions - number of unclear answers) 

The ratio of meaning grasps is an index which more precisely 
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indicates howmuch a sub j ect understands the inspection sentence . 
In the preferable embodiment, in addition to the comparison 
determination between the indices of the five items and the 
reference values shown in Fig. 16 , if the ratio of meaning grasps 
is compared with the reference values (not shown) , itispossible 
to obtain inspection result of more precise dementia degree. 
[0186] 

The explanation of the determining processing of dementia 
degree is completed. 
[0187] 

Next, a pre- test examination chart used in the pre- test 
carried out before the real test will be explained. 
[0188] 

Fig. 17 is a diagram showing one example of the pre- test 
first examination chart and the pre- test second examination chart 
used in the pre-test. 
[0189] 

Part (A) of Fig. 17 shows the pre-test first examination 
chart and part (B) of Fig. 17 shows the pre-test second examination 
chart . 
[0190] 

The pre-test first examination chart and the pre-test 
second examination chart have the same structures as those of 
the first examination chart and the second examination chart, 
respectively. 
[0191] 

In the embodiment, for the sake of allowing a subject to 
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become used to the operation of the dementia inspection apparatus 
100, a pre-test using the pre-test examination chart is carried 
out before the real test. Since details of the processing have 
been explained with reference to the flowchart in Fig. 7, 
explanation thereof will be omitted here. 
[0192] 

Fig. 18 is a block diagram of the server /client system 
operated as one embodiment of the dementia inspection system 
of the present invention. 
[0193] 

Fig. 18 shows three computer systems 2 00, 3 00, 400 which 
are operated as dementia inspection clients, and one computer 
system 500 operated as a dementia inspection server. These 
computer systems are connected to line of communication 600 . 
[0194] 

The computer systems 2 00, 3 00, 400, 500 respectively have : 
main bodies 201, 301, 401, 501 in each of which a CPU, a RAM, 
a magnetic disc, a communication board and the like are 
incorporated; CRT displays 202, 3 02, 402, 502 for displaying 
screens on display screens 2 02a, 302a, 402a, 502a in accordance 
with instructions from the main bodies ; keyboards 2 03 , 303, 403, 
503 through which instructions of a subject or other operator 
and character information are input into the computer systems; 
andmouse204, 304, 404, 504 for designating an arbitrary position 
on the display screen to input instructions in accordance with 
icon or the like displayed on that position. 
[0195] 
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Since hardware structures of the computer systems 2 00, 
3 00, 400, 500 are substantially the same as that of the computer 
system 100 (see Fig. 2) , detailed explanation will be omitted 
here . 
[0196] 

Fig. 19 is a functional block diagram of an embodiment 
of the dementia inspection system of the present invention 
realized by the server/client system shown in Fig. 18. Only 
one of the dementia inspection clients is shown as a 
representative . 
[0197] 

A dementia inspection system 7 00 shown in Fig. 19 comprises 
a dementia inspection server 710 and a dementia inspection client 
730. 
[0198] 

The dementia inspection server 710 constituting the 
dementia inspection system 7 00 comprises a sentence storing 
section 711, a color information table storing section 712, a 
first examination chart producing section 7 13 , aquestionstoring 
section 714, a second examination chart producing section 715, 
a chart storing section 716, a chart sending section 717-&, an 
answer receiving section 718, a dementia degree inspecting 
section 720-3^9-, a dementia degree storing section 719^0-, a result 
sending section 721 , an inspection receiving permission judging 
section 722, and a sentence range detecting section 723 . Among 
them, the sentence storing section 711, the color information 
table storing section 712 , the first examination chart producing 



section 713, the question storing section 714, the second 
examination chart producing section 715, the dementia degree 
inspecting section 720 , the dementia degree storing section 719 , 
the inspection receiving permission judging section 722, and 
the sentence range detecting section 723 have the same functions 
as those of the sentence storing section 123, the color 
information table storing section 124, the first examination 
chart producing section 125, the question storing section 126, 
the second examination chart producing section 127 , the dementia 
degree inspecting section 122, the dementia degree storing 
section 133 , the inspection receivingpermission judging section 
132, and the sentence range detecting section 13 5 which 
constitute the dementia degree examining apparatus 12 0 shown 
in Fig. 5, described above . Here, redundancy explanation will 
be omitted. The inspection receiving permission judging 
section 721 determines whether the request for inspection is 
permitted or prohibited based on personal information sent from 
the dementia inspection client 72 0, and when the request for 
inspection is prohibited, the inspection receiving permission 
judging section 721 prohibits the chart sending section 716 from 
sending the first and second examination charts and first and 
second pre-test examination charts. 
[0199] 

In the dementia inspection server 710, the first 
examination chart and the second examination chart produced by 
the first examination chart producing section 713 and the second 
examination chart producing section 715 are temporarily stored 



in the chart storing section 716 . When the request for inspection 
is permitted, the chart sending section 717 sends the first and 
second pre- test examination charts stored in the sentence storing 
section 711, and the first examination chart and the second 
examination chart stored in the chart storing section 716 to 
the dementia inspection client 730. The answer receiving 
section 718 receives answers to the examination chart sent from 
the dementia inspection client 73 0 . The result sending section 
721 sends a dementia degree inspection result obtained by the 
dementia degree inspecting section 72 0 to the dementia inspection 
client 730. In terms of hardware, the communication board (see 
Fig. 2) of the computer system operated as the dementia inspection 
server 710 corresponds to these members. 
[0200] 

The dementia inspection client 73 0 constituting the 
dementia inspection system 700 comprises a chart receiving 
section 731, a chart display section 732, a start instructing 
section 733, an answer time control section 734, an answer 
obtaining section 735 , an answer sending section 73 6 , a pre- test 
executing section 737, a result receiving section 738, and a 
result display section 739. Among them, the chart display 
section 732, the start instructing section 733, the answer time 
control section 734, the answer obtaining section 735, the 
pre-test executing section 737, and the result display section 
73 9 have the same functions as those of the chart display section 
128, the start instructing section 129, the answer time control 
section 13 0, the answer obtaining section 121, the pre-test 
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executing section 134, and the result display section 131 in 
the dementia inspection apparatus 12 0 shown in Fig. 5, and 
redundancy explanation will be omitted. 
[0201] 

The chart receiving section 731 receives a dementia degree 
examining chart sent from the dementia inspection server 710 
through the line of communication 6 00 , the answer sending section 
73 6 sends answer obtained by the answer obtaining section 73 4 
to the dementia inspection server 710. The result receiving 
section 738 receives the dementia degree inspection result sent 
from the dementia inspection server 710. In terms of hardware, 
the communication board (see Fig. 2) of the computer system 
operated as the dementia inspection client 73 0 corresponds to 
these members . 
[0202] 

The procedure for examining the dementia degree is the 
same as that of the dementia inspection apparatus shown in Fig. 
3 except the information is transmitted through the line of 
communication 600 and thus, explanation thereof will be omitted 
here . 
[0203] 

According to the dementia inspection system 700 shown in 
Figs. 18 and 19, a subject uses his or her own personal computer 
connected to the dementia inspection server 710 through the line 
of communication 600 as the dementia inspection client 730, and 
the subject can receive the inspection of his or her dementia 
degree in his or her own home. 
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[0204] 

In the above-explained embodiments of the dementia 
inspection apparatus and dementia inspection system of the 
present invention, as one example of the sentence range detecting 
section, a range of the inspection sentence which a subject was 
able to read within the predetermined answer time limit is 
detected while referring to answers from the subject made with 
respect to the first examination chart. However, the sentence 
range detecting section of the present invention is not limited 
to this. For example, when answering to the first examination 
chart, a subject may be allowed to click a character at the end 
of a sentence range which the subject was able to read within 
the predetermined answer time limit, thereby obtaining 
information concerning how much the subject was able to read 
the inspection sentence, and a range of the inspection sentence 
from the first line to a line including the last character may 
be defined as the sentence range which the subject was able to 
read within the predetermined answer time limit . Further, when 
answering to the first examination chart, a sensor which detects 
a position of vantage point of a subject moving on the inspection 
sentence displayed on the display may further be provided, and 
of positions of vantage point of the subject detected within 
the predetermined answer time limit, a position closest to the 
sentence end is extracted, a line closest to the extracted 
position is obtained from lines of the inspection sentence, and 
a range of the inspection sentence from the first line to the 
obtained line maybe defined as a sentence range which the subject 



was able to read within the predetermined answer time limit. 
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